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Develop C0 2 removal technology that consumes 1 0x less power 

than current Space Station technology for same performance. 

(or maintains substantially lower concentrations of C0 2 for no increase in power) 






CONS 

- High power consumption 
(860 W avg in open-loop mode), 
mostly needed for water desorption 













In addition, characterization and development of sorbent 
materials continue to play an essential and fundamental role in 
the research. 




Design Drivers are 

- Reduced mass and power 

- Increased safety and reliability 



Mars Pathfinder, 1997 





NASA SP 6107, Mars Reference Mission, 1997. 



Mars In-situ Carrier Gas Generator (MICAGG) will 
produce compressed N 2 -Ar for science payloads at 
no electrical cost. 

NASA Ames Research Center/University of Arizona 




Solid-state C0 2 compressor All hardware is tested under simulated 
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compressed from the CDRA) 

Compresses the gas 

Stores it at pressure until it can be used by the CRA 
Fits within the OGS rack 

Requires no modifications to existing hardware/software 








If successful, this technology would solve one of 
the key technical challenges to closing the air 
loop for the first time on International Space 
Station. 







.ovary 






Assumptions: 6 astronauts, duration = 960 days, launch cost = $1 50,000/kg, 
WRS resupply = 1.19kg/person-day, flow rate = 3.18kg/hr 







In situ hydrogen peroxide generation 
Electrochemical Oxidation 





VPCAH Process How Diat 
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Total Subsystem Power 61 .5 Whr/kg feed 3 1 1 .7 Whr/kg feed 

Reeovery Rate 99% 97% 

Seheduled Maintenanee every 50 days 0 

TRL _6 _4 

Mass Metric 2463 434 (332) 
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. What is the cost, time, and probability of success for the 
development effort? 
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Development 

Issues 
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• Power and 
energy rec. 

• Corrosion 

• Slrypump 

• Reactor Plug 

• Post treatment 
- for acetic acid 

• Incomplete 
reaction 

♦ Sludge control 

* Large size 

• Incomplete 
reaction 

• Energy 

•l ■:« ' 

Advantages 

* Low pressure 

♦ Commercial 
applications 

* Low pressure 

• Clean syngas 
for oxidation 

• One step 
processing 

• Lower pres, 
than SCWO 

• Low power 

• Nutrient 
recovery 

• Accelerates 
reaction at 
lower T & P 

Technology 
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Design appropriately sized processors and buffers 

- Select technologies based on systems trades 










